A single injection of isoproterenol to rats produces a wave of DNA synthesis that reaches a peak 28 hlater (Barka, 1965; Baserga, 1966) . This system has become increasingly useful as a model for cell proliferation in viuo; one of the first steps required to stimulate resting cells into cycle is thought to be gene activation (Lieberman, 1970; Baserga & Stein, 1971) . Recent evidence suggests that non-histone proteins may play a significant role in this event, as they appear to show increased phosphorylation at times of intense gene activity (Kleinsmith et al., 1966; De Morales et al., 1974) .
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We have therefore followed the phosphorylation of chromatin proteins in the submaxillary and parotid glands of rats at different times after isoproterenol treatment. Nuclei were prepared from the glands by the method of Blobel &Potter (1966) and were incubated in a medium containing [y-3zP]ATP at 37°C for 6min. The reaction was stopped and chromatin extracted from the nuclei and fractionated into histone, nonhistone protein and DNA. The 32P incorporation into the histone and non-histone proteins was measured.
When the phosphorylation of non-histone proteins is studied, two parameters may vary: the amount of protein associated with DNA and its extent of phosphorylation. The total non-histone protein associated with 1 mg of DNA was therefore measured at intervals after isoproterenol treatment and the 32P radioactivity incorporated into protein was expressed as that associated with 1 mg of DNA (d.p.m./mg of DNA) and also as the specific radioactivity (d.p.m./mg of protein). The results indicated that most of the phosphorylation occurred in non-histone proteins and these proteins showed two peaks of phosphorylation, one at 18h and a second at 28 h after injection; the increase in DNA synthesis was maximal at 24h in these rats. These times appear to correspond to periods of enhanced RNA synthesis (Barka, 1966; Baserga el al., 1965; Tobey et al., 1966) and support the hypothesis that phosphorylation of non-histone proteins represents a preliminary step in the stimulation of RNA templates required for cell proliferation.
The time-course for the change in the specific radioactivity of the non-histone proteins was very similar in both glands after isoproterenol injection, except for the 2 h timepoint. At this time the submaxillary non-histone proteins had a decreased specific radioactivity compared with controls, but the parotid non-histone proteins showed an increase. Further examination of the results showed that the total radioactivity incorporated into protein per mg of DNA decreased compared with controls in both glands. There was also a decrease in non-histone protein content of the chromatin of both glands, the loss from the parotid being quite considerable (to 40 % of controls). It is likely that the increase in specific radioactivity of parotid non-histone proteins at 2h was due to the retention of the more highly phosphorylated proteins.
Durham et al. (1974) have shown that soon after isoproterenol injection there is an increase in the intracellular concentrations of cyclic AMP and cyclic GMP within the 563rd MEETING, LONDON glands. Rats were therefore injected with theophylline (3OOpmol/kg), followed 30min later by dibutyryl cyclic AMP (10mg/rat), dibutyryl cyclic GMP (2.5mg/rat) or both nucleotides together (at the same doses given separately).
The nuclei were prepared from rats killed 2 h after injection of the cyclic nucleotides and phosphorylated under the conditions described previously. Dibutyryl cyclic AMP decreased the phosphorylation of non-histone proteins in both glands when the radioactivity incorporated into protein was related to the amount of DNA present. It also decreased the non-histone-protein/DNA ratio significantly in the parotid (to 40 % of controls), but had no effect on the protein content of submaxillary chromatin. Dibutyryl cyclic GMP did not appear to influence the phosphorylation of non-histone proteins, but slightly decreased the non-histone-proteinDNA ratio in both glands. When both cyclic nucleotides were administered together with theophylline, the result appeared to be the sum of the individual changes and was very similar to the changes observed in chromatin 2 h after injection of isoproterenol.
The results suggest that the increase in cyclic nucleotides within the salivary glands after isoproterenol administration appears to be modifying chromatin structure in terms of the amount of non-histone protein present and its degree of phosphorylation.
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